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(57) Abstract 

Wheel suspension for a pair of driven motor vehicle wheels, comprising a member (1), which consists of two cast aluminium member 
elements (2, 3) which are joined to each other. The member is intended to be fixed to a vehicle undercarriage. A wheel carrier (15) for 
each wheel is carried by the member via an upper and a lower link arm (12, 13), a slotted rod (14) and a longitudinal bar (18). A final 
drive unit (4) is fixed to the member together with a transverse leaf spring (30), which forms the wheel spring system, without the use of 
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WO 96/00661 PCT/SE95/00789 
Wheel Suspension for a pair of driven vehicle wheels 



The present invention relates to a wheel suspension for a 
pair of driven motor vehicle wheels, comprising a member in- 
tended to be fixed to a vehicle undercarriage, for each wheel 
an upper and a lower link arm pivotally joined to a wheel 
carrier, a longitudinal bar pivotally connectable to the 
vehicle undercarriage and pivotally connected to the wheel 
carrier, a slotted rod pivotally joined to the member and to 
the respective wheel carrier, spring means acting between the 
respective wheel carrier and the member, shock absorbers and 
an anti-roll bar, a differential carried by the member, and 
a pair of wheel axles driven by the differential transmis- 
sion, said axles each being joined to an individual wheel 
hub mounted in the respective wheel carrier. 

SE-A-458 514, for example, describes a wheel suspension of 
the type described by way of introduction, which provides 
high comfort and good road properties in the vehicle by, 
among other things, achieving stabilisation and equalisation 
of forces affecting the rear wheels, in order to avoid un- 
desired steering of the rear wheels. Furthermore, the known 
wheel suspension provides a relatively large amount of space 
for various installations in the area around the rear wheels. 

The wheel suspension known by SE-A-458 514 has a member 
system comprised of a plurality of pressed sheet metal parts 
which are welded together. In order to compensate for un- 
avoidable tolerance deviations, the lower link arm and the 
slotted rod are fixed to the member by means of bolts with 
excentric bushings, so that the correct camber angle and toe- 
in of the wheels can be adjusted after mounting. 

The differential is screwed securely to the member. The 
longitudinal arms act as supporting arms for the wheel spring 
system and helical springs arranged concentrically therewith, 
said springs resting against seats on the tops of the sup- 
porting arms. An anti-roll bar is joined to the member on the 
rear side of the member via links with caps screwed securely 
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over the rubber bushings, which grip over the anti-roll bar. 



The purpose of the present invention is to achieve a wheel 
suspension of the type described by way of introduction, 
which, while retaining the positive features of the known 
wheel suspension described above as regards comfort and ride 
can be manufactured at lower cost and be made lighter. 

This is achieved according to the invention by virtue of the 
fact that the member comprises an upper and a lower member 
element, said elements being screwed securely to each other 
and fixing the differential between them via elastic damping 
elements. 

A cast aluminum member system can be manufactured with much 
closer tolerances than the previously known system consisting 
of pressed sheet metal components which are welded together. 
This also means that the link arm and the slotted rod can be 
joined to the member by means of screw fasteners which are 
free of play, e.g. serration screws, since after-adjustment 
will no longer be needed. By clamping the differential be- 
tween the upper and lower member elements, simple assembly is 
achieved. No through- fixing elements are required to keep the 
differential in place, only screw fasteners which hold the 
member elements together. 

In a wheel suspension of the type described by way of intro- 
duction, by replacing, in accordance with the invention, the 
conventional helical springs of the suspension with a trans- 
verse leaf spring, which has a central portion securely fixed 
to the member and end portions acting against a top side of 
each lower link arm, it is possible to achieve a design which 
saves weight and space. By virtue of the fact that the longi- 
tudinal bars no longer need to serve as supporting arms for 
the wheel springs but are primarily bars for fixing the wheel 
carrier in the longitudinal direction of the vehicle, their 
design can be simplified and their dimensions be reduced. 

The free space in front of the member between the longitudi- 
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nal bars can be used with advantage for a U-shaped curved 
anti-roll bar, which is joined to each longitudinal bar and 
to the member, the connection between the longitudinal bars 
lying approximately midway between the ends of each bar. Such 
a design provides better efficiency for the anti-roll bar 
than does the previously known design with the ant i -roll bar 
placed behind the member. 

The invention will be described in more detail with reference 
to examples shown in the accompanying drawings, where Fig. 1 
and 2 show two exploded views of a preferred embodiment of a 
wheel suspension according to the invention, in two different 
states of assembly, and Fig. 3 shows the wheel suspension of 
Fig. 1 and 2 after final assembly but before being mounted in 
the vehicle. 

The wheel suspension according to the invention is a direct 
further development of the wheel suspension shown in SE-A-458 
514. The basic geometry, function and properties are the same 
in the two wheel suspensions and therefore will not be dealt 
with in more detail here. For a detailed description, refe- 
rence is made to SE-A-458 514. 

According to the invention, a rear axle member (Fig. 3), 
generally designated 1, comprises an upper member element 2 
and a lower member element 3, which are made of chill-cast 
aluminum and are fixed to each other by means of a screw . 
fastener. Member elements 2,3 are cast with forward and rear 
seats for a final drive unit 4 (differential) , of which only 
the front seats 5 and 6 are shown in more detail. When the 
member elements 1 and 2 are screwed together, the final drive 
unit 4 is clamped between forward and rear blocks of elastic 
material, e.g. rubber, of which only the forward blocks 7 and 
8 are visible in the Figures. 

The upper member element 2 is cast with two forward arms 9 
and two rear arms 10, in the ends of which there are elastic 
bushings 11 in bores. Via screws through the bushings 11, the 
rear axle member 1 is screwed securely to the undercarriage 
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of the vehicle. In the upper member element 2, an upper link 
arm 12 is pivotally mounted. A lower link arm 13 is pivotally 
mounted in the lower member element 3 as is a slotted rod 14 . 
. The link arms 12,13 and the slotted rod 14 have distal ends, 
5 which are pivotally mounted in the wheel carrier 15, in which 

a wheel hub 16 is rotatably mounted. Said wheel hub 16 is 
drivingly connected via splines to a drive shaft 17 driven by 
the final drive unit 4. The wheel carrier 15 is pivotally 
joined to one end of a longitudinal bar 18 (Fig. 2 and 3), 
10 the other end of which is pivotally mounted in a bracket 19 

which is intended to be screwed securely to the undercarriage 
of the vehicle. 

Completely cylindrical tubes are used as starting blanks for 

15 the longitudinal bars 18, which are mandrelled, flattened and 

bended in a plurality of planes to the shape shown in the 
Figures. The lower end of a shock absorber 20 is mounted on a 
pin 21 fixed to the bar 18. The upper end is intended to be 
fixed in a conventional manner to the undercarriage of the 

20 vehicle. A bushing sleeve 22 is fixed in a through-bore in 

the bar 18. Said sleeve houses a rubber bushing 23 with an 
inner bushing sleeve for fixing the ends of a U-shaped anti- 
roll bar 24 in each longitudinal bar 18. Rubber bushings 25 
are vulcanized onto the anti-roll bar 24 and sleeves 26 are 

25 forced thereon. Each sleeve 26 is made in one piece with an 

associated link 27, for example, in a high-strength plastic 
material, such as nylon. As is particularly evident from 
Fig. 2, the mounting point of the anti-roll bar 24 in the 
longitudinal bar 18 is approximately midway between the ends 

30 of said bar 18. This makes the anti-roll bar highly effi- 

cient. The integrated design of the anti-roll bar 24 and the 
links 27 together with the bushings 22,23 in through-holes 
in the longitudinal bars 18 provides a simple, reliable and 
easily assembled design. 

35 

Instead of a conventional wheel suspension system with a pair 
of helical springs arranged concentrically with the shock 
absorbers, the wheel suspension according to the invention 
has a transverse wave-shaped preformed leaf spring 30, which 
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is common to the two wheels. The leaf spring 30 has a central 
portion or a midportion 31. Caps 32, which are screwed secu- 
rely to the lower member element 3 and which carry shear- soft 
rubber blocks 33 vulcanized thereto, fix the midportion 31 to 
the member element 3. At their ends, the leaf spring 30 is 
in contact with its underside against rubber blocks 34, which 
are held in seats 35 at the top of the outer end of each 
lower link arm 13. The spring 30 thus passes below the final 
drive unit 4 and is fixed so that the space between the final 
drive unit 4 and the ground- free -passage line is minimized. 
The spring 30 lacks, as does the final drive unit 4, fixing 
elements which pass through them. The rubber blocks 33 of the 
caps 32 are intended, when the wheels are pushed far up, to 
be compressed and permit a certain amount of movement of 
adjacent spring portions upwards, thus contributing to redu- 
cing the downward deflection of the center portion 31 of the 
spring . 

All of the mountings and joints described above are elastic 
and, thus lack surfaces which slide against each other. The 
wheel suspension requires, in principle, no maintenance, and 
the only components which require replacement during the life 
of the vehicle are the shock absorbers. 
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Claims 

1. Wheel suspension for a pair of driven motor vehicle 
wheels, comprising a member intended to be fixed to a vehicle 
undercarriage, for each wheel an upper and a lower link arm 
pivotal ly joined to a wheel carrier, a longitudinal bar 
pivotally connectable to the vehicle undercarriage and pivot - 
ally connected to the wheel carrier, a slotted rod pivotally 
joined to the member and to the respective wheel carrier, 
spring means acting between the respective wheel carrier and 
the member, shock absorbers and an anti-roll bar, a differen- 
tial carried by the member, and a pair of wheel axles driven 
by the differential, said axles each being joined to an 
individual wheel hub mounted in the respective wheel carrier, 
characterized in that the member comprises an upper and a 
lower cast aluminum member element (2,3), said elements being 
screwed securely to each other and fixing the final drive * 
unit (4) between them via elastic damping elements (7,8). 

2. Wheel suspension according to Claim 1, characterized in 
that the spring means are formed of a transverse leaf spring 
(30) , which has a central portion (31) securely fixed to the 
member (1) , and end portions acting against a top side (35) 
of each lower link arm (13) . 

3. Wheel suspension according to Claim 2, characterized in 
that the leaf spring (30) consists of fiberglass reinforced 
epoxy plastic. 

4. Wheel suspension according to Claim 2 or 3, characterized 
in that the central portion (31) of the leaf spring (30) is 
in contact with its upper surface with at least one pair of 
spaced elastic damping elements (33), which, when compressed 
during the upward resilient movement of the wheels, permits 
a certain displacement upwards of the portions of the spring 
abutting against the damping elements, to reduce, during the 
resilient movement, the deflection downwards of the spring 
portion located between the damping elements. 
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5. Wheel suspension according to one of Claims 1-4, charac- 
terized in that a U-shaped curved anti-roll bar (24) is 
joined to each longitudinal bar (18) and to the member (1) , 
the connection to each longitudinal bar lying approximately 

5 midway between the two ends of said longitudinal bar. 

6. Wheel suspension according to Claim 5, characterized in 
that the anti-roll bar (24) is joined to the upper member 
element (2) via a pair of vertical links (27), each of which 

10 having at its lower end a sleeve (26) integral with said 

link, said sleeve being forced over a bushing (25) of elastic 
material adhesively fixed to the anti-roll bar. 

7. Wheel suspension according to Claim 6, characterized in 

15 that the bushing (25) of elastic material is a rubber bushing 

securely vulcanized to the anti-roll bar (24) . 

8. Wheel suspension according to one of Claims 5-7, charac- 
terized in that the shock absorbers (20) are fixed in a 

20 respective longitudinal bar (18) at a point which is located 

between the point of attachment of the anti-roll bar (24) to 
the longitudinal bar and the wheel carrier (15) . 

9. Wheel suspension for a pair of driven motor vehicle 

25 wheels, comprising a member designed to be fixed to a vehicle 

undercarriage, for each wheel an upper and a lower link arm 
pivotally joined to the member and to a wheel carrier, a 
longitudinal rod pivotally connectable to the vehicle under- 
carriage and to the respective wheel carrier, a slotted rod 

30 pivotally joined to the member and to the respective wheel 

carrier, spring means, shock absorbers and an ant i- roll bar 
acting between the respective wheel carrier and the member, 
a differential carried by the member, and a pair of wheel 
axles driven by the differential and which are joined to 

35 individual wheel hubs mounted in respective wheel carriers, 

1 characterized in that the spring means are formed by a trans- 

verse leaf spring (30) , which has a central portion (31) 
securely fixed to the member (1) , and end portions acting 
against a top side (35) of each lower link arm (13). 
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10. Wheel suspension according to Claim 9, characterized in 
that the leaf spring (30) consists of fiberglass reinforced 
epoxy plastic. 

11. Wheel suspension according to Claim 9 or 10, character- 
ized in that the central portion (31) of the leaf spring (30) 
is in contact with its top side against at least a pair of 
spaced elastic damping elements (33) which, during compres- 
sion as the wheels move resiliently upwards, permits a cer- 
tain displacement upwards of the portions of the spring in 
contact with the damping elements in order to reduce, during 
the resilient movement, the deflection downwards of the 
spring portion between the damping elements. 

12. Wheel suspension according to Claim 11, characterized in 
that the end portions of the leaf spring (30) abut against 
the upwardly facing surfaces (35) of the lower link arms (13) 
via elastic damping elements (34) . 

13. Wheel suspension for a pair of driven motor vehicle 
wheels, comprising a member intended to be fixed to a vehicle 
undercarriage, for each wheel upper and lower link arms 
pivotally joined to a wheel carrier, a longitudinal bar 
pivotally connected to the vehicle undercarriage and pivotal- 
ly connected to the respective wheel carrier, a slotted rod 
pivotally connected to the member and to the respective wheel 
carrier, spring means, shock absorbers and an anti-roll bar 
acting between the respective wheel carrier and the member, 

a differential carried by the member, and a pair of wheel 
axles driven by the differential, said wheel axles being 
joined to individual wheel hubs mounted in respective wheel 
carriers, characterized in that a U-shaped curved anti-roll 
bar (24) is joined to each longitudinal bar (18) and to the 
member (1) , the connection to the respective longitudinal bar 
being approximately midway between the two ends of the longi- 
tudinal bar. 

14. Wheel suspension according to Claim 13, characterized in 
that the anti-roll bar (24) is joined to the upper member 
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element (2) via a pair of vertical links (27), each having 
at its lower end a bushing (26) integral with said link and 
which is forced over a bushing (25) of elastic material 
adhesively fixed to the anti-roll bar. 
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18/07/89 



W0-A1- 


9005083 


17/05/90 


DE-A- 
EP-A.B- 


5890529 
0441818 


16/09/93 
21/08/91 


US-A- 


4714132 


22/12/87 


JP-A- 


62105709 


16/05/87 


US-A- 


4826203 


02/05/89 


DE-A.C.C 
JP-B- 


3812431 
7035121 


03/11/88 
19/04/95 
25/10/88 


US-A- 


4998748 


12/03/91 


DE-A.C- 
JP-A- 


4010922 
3050010 


11/10/90 
04/03/91 


US-A- 


3147815 


08/09/64 


NONE 






US-A- 


2157773 


09/05/39 


NONE 






DE-C- 


562775 


28/10/32 


BE-A- 
FR-A- 


377461 
712470 


00/00/00 
00/00/00 


US-A- 


3379269 


23/04/68 


GB-A- 


1130280 


00/00/00 


GB-B- 


771745 


03/04/57 


US-A- 


2753007 


00/00/00 


US-A- 


2669315 


16/02/54 


N0NE 






US-A- 


3388762 


18/06/68 


DE-B- 
GB-A- 
GB-A- 


1288456 
1068494 
1068499 


00/00/00 
00/00/00 
00/00/00 


US-A- 


3603422 


26/12/68 


DE-A- 
FR-A- 
GB-A- 


1903640 
1597363 
1189095 


04/09/69 
22/06/70 
22/04/70 
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